SUMMARY The normal distribution of the retinal blood flow in the cat eye was modified by photocoagulation to part of the territory supplied by a major arteriole, or by occluding a branch. Volume inflow to the treated territory was reduced, and there was also a reduction of linear flow and, to a less extent, calibre in the parent vessel. Branches of the parent vessel supplying untreated territory showed marginal increases of volume inflow. An autoregulatory effect appeared to be operative. The relevance of these findings to clinical panretinal photocoagulation is discussed.
Photocoagulation has been widely employed in the treatment of retinovascular disease to ablate specific vascular lesions. Meyer-Schwickerath and Schott (1968) suggested that it might have a beneficial effect on the residual circulation; so the present work was undertaken to assess the redistribution of the retinal circulation in the healthy cat eye, following photocoagulation. A knowledge of the regional distribution of the retinal circulation had been acquired by previous work (Hill, 1977) .
Methods
Domestic cats, preferably male, unselected save for weight exceeding 2-5 kg and freedom from overt disease, were anaesthetised on 2 occasions with pentobarbitone sodium by intravenous injection, 30 mg/kg body weight, supplemented by additional injections to maintain the level of anaesthesia when necessary. Respiration was controlled by a Palmer respiration pump with either intubation or tracheostomy. In the terminal experiments blood gas tensions were monitored and blood pressure recorded. Body temperature was monitored and kept as near to 39°C as possible.
The first, survival, experiment which concluded with photocoagulation to 1 eye, was followed after an interval of 21 to 49 days by the terminal experiment. After sacrifice the retinal circulation was injected with Indian ink; the eyes were removed and fixed; and the retinas were dissected out, flattened, and photographed (method, Goel, 1974) .
Photocoagulation was applied either to the retinal (Laatikainen, 1976) , a corrected volume flow per unit area was computed. The area supplied by the arteriole concerned was adjusted to zone It of the retina (Goel, 1974) photocoagulation has been applied. The areas supplied by steni, photocoagulation, and branch vessels have been labelled J, E, and C, respectively. The arterioles concerned can be identified as they eniter their areas at the apex close to the disc. Only some of the vessels assessed have been outlined, in order to avoid confusion. Above, the 4 superior vessels measured as controls are indicated by arrows. The zones of the retina ar-e indicated by circles concentric with the optic disc; zone 111 also incliudes the retina outside the largest circle the terminal value. On one occasion, the comparison of linear flow and calibre changes with area of photocoagulation, simple ratios were used to provide a more informative regression equation.
The retinal arterioles were considered in 3 groups superior vessels, stem vessels, and branch arterioles. Superior vessels away from the site of photocoagulation afforded control data. Stem vessels which supplied both photocoagulated and untreated retina were measured close to the point of origin of branch vessels which supplied untreated retina. A fourth category, photocoagulation vessels, comprised terminal branches of the stem vessels, supplying only coagulated tissue. Fig. I shows an example of the photocoagulated retina and the disposition of vessel categories.
Results
The experiments were carried out in two groups, 113-117, and 134-139. Owing to incomplete data only experiments 113, 115, 116, 117, 136, and 139 are available for full analysis.
Flow into one or both lower quadrants of the retina in the treated eyes was disturbed by applying diffuse photocoagulation or by occluding an arteriole with photocoagulation. Table 1 summarises the treatment applied.
After processing the results 2 methods were adopted to test the effect of photocoagulation on the distribution of retinal blood flow; comparison of the changes in flow between initial and terminal experiments, in affected and control vessels, and comparison of the volume flow per unit area (Vaii) at the terminal experiment in affected and control vessels.
CONTROL VESSELS
Comparison of the Vaii in the superior arterioles of the two eyes of each animal, by the t test for difference of means gave values of t' 147 with the corresponding probability, P<0 1. It was concluded that no significant differences existed between the pairs of eyes, so that the superior vessels of the treated eye could be used as control vessels for the effects of photocoagulation.
The changes, logarithmically expressed, between initial and final experiments, showed significant alterations in the linear flow rates and calibres of the control vessels. Applying the paired t test to the results from all the superior vessels in all the experiments, a significant (P<0001) calibre change was found, with a mean value -0-06 log units (equivalent to a reduction to 87 % of the initial value).
Linear flow showed no bulk change (mean value -001 log units, equivalent to 98 % of the initial value; P>0-1), but a significant variance ratio between as compared to within the groups of vessels in each eye (F, 3 90; P, 0 05-O01), indicating different flow changes in each eye. For each eye the mean changes in linear flow and calibre of the control vessels (Table 2) Table 6 .
SUMMARY
The principal effects of photocoagulation on the Branch vessels 12-6 14-9 13-9
Stem vessels 8-1 9-3 8-6 
Discussion
The results of this study suggest that after diffuse photocoagulation there is a redistribution of retinal blood flow determined by the reduction of the perfused capillary bed, which increases the total peripheral resistance and results primarily in a passive reduction of linear flow in the stem vessels, although there is also some reduction of calibre. Branch vessels probably experience a slight enhancement of blood flow as shown by the upward trend in log There is some evidence for homoeostatic control in the branch vessels, in that calibre change and linear flow change are negatively correlated while changes in the volume flow per unit area (a derived value) are correlated only with calibre change. This suggests that calibre change is the determining element in branch vessels in contrast to stem vessels, where the principal change is in linear flow. There is already evidence for homoeostasis in the retina in the work of Dobree (1956) , ffytche et al. (1974) , and Riva and Loebl (1977) .
The purpose of these studies was to obtain an empirical answer to the queries raised in relation to the clinical practice of panretinal photocoagulation. Interpretation must be cautious, because of the healthy status of these tissues as compared to the diseased state in clinical practice and because of the possibility that species differences may invalidate the conclusions. It 
